An animal model of systemic carnitine deficiency produced by haemodialysis of sheep.
1. Sheep, which had previously been surgically prepared with cannulae in various vessels to monitor substrate and metabolite exchanges across all the major organs, were connected to a haemodialysis machine and their blood was dialysed at an average rate of 6.23 ml/min/kg body weight. 2. Dialysis for 4 hr reduced the blood free carnitine concentrations to approx. 50% of the initial values and the concentrations returned to the initial values after 18 hr recovery. 3. Carnitine balance studies showed that approx. twice the amount of carnitine lost from the blood during dialysis passed into the dialysate indicating that carnitine was also lost from the extracellular fluid. 4. The average blood concentration of short-chain acylcarnitines did not vary significantly during dialysis or during the recovery phase. However, an output of short-chain acylcarnitines by the liver at 3 and 18 hr recovery and an uptake by the hind-body at 18 hr recovery was observed. 5. These results suggest that haemodialysis of sheep provides a useful model of systemic carnitine deficiency and suggest that treatment with acetylcarnitine or propionylcarnitine could be an efficient means of supplying carnitine in carnitine replacement therapy.